Regulatory volume decrease by cultured non-pigmented ciliary epithelial cells.
Cells (ODM C1-2/SV40) derived from human non-pigmented ciliary epithelial cells were studied by electronic cell sizing. The time course of the cell volume (vc) was monitored after suspending cells in paired experimental and control, isosmotic and hyposmotic solutions of identical ionic composition. Following anisosmotic cell swelling, the cells displayed the regulatory volume decrease (RVD) previously described. The RVD primarily reflects loss of cell KCl since: (1) the K(+)-channel blockers quinidine and Ba2+ both inhibit the RVD; and (2) replacement of external Cl- with gluconate or addition of the Cl- channel blocker NPPB also inhibits the RVD. Bicarbonate has previously been reported to speed the RVD. This action likely reflects pH dependence of the channels since: (1) increasing the external pH speeds the RVD, whether or not HCO3- is present; and (2) DIDS (a blocker of Cl- channels and of Cl-/HCO3- exchange) is an effective inhibitor of the RVD, even after blocking Cl-/HCO3- exchange by removing external HCO3-. The RVD could also be inhibited by reducing the availability of Ca2+, either by omitting Ca2+ from the external medium or by blocking mobilization of intracellular Ca2+ with TMB-8. Furthermore, the RVD was slowed and incomplete in the presence of the calcium/calmodulin blocker trifluoperazine. We conclude that anisosmotic swelling triggers a series of events, mediated at least in part by calcium/calmodulin, leading to the extrusion of KCl through parallel K+ and Cl- channels.